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REMARKS 

The Examiner is respectfully requested to consider the Information Disclosure Statement 
and Form PTO-1449 submitted by Applicants' representative on May 1, 2006. 

The Office Action dated May 30, 2006 has been carefully reviewed and the foregoing 
amendments are made in response thereto. In view of the above amendments and following 
remarks, Applicants respectfully request reconsideration of this application and timely allowance 
of the pending claims. 

By this Amendment, claims 1 to 52 have been cancelled and claims 53 to 86 have been 
added as new claims. Specifically, claims 53 to 78 are directed to a method of producing a 
multi-layered tissue construct in vivo; and claims 79 to 86 are directed to a multi-layered tissue 
construct fabricated in vivo. Specific support for the new claims can be found at least in the 
originally filed application as provided in the following table: 



Claims 


Exemplary Support 


53 


Claim 1, paragraphs [0026], [0027], and [0197] to [0201]. 


54 


Claim 1, paragraph [0026]. 


55 


Claim 1, paragraph [0026]. 


56 


Claim 1, paragraph [0029]. 


57 


Claim 8, paragraphs [0032], [0144], and [0150]. 


58 


paragraphs [0058] and [0148]. 


59 


paragraphs [0031], [0144], and [0150]. 


60 


paragraphs [0031] and [0148]. 


61 


paragraphs [0031], [0148], and [0197]. 


62 


Claim 3, the first full paragraph on page 9. 


63 


Claim 4, paragraph [0028]. 


64 


Claim 6, paragraph [0030]. 


65 


Claim 22, paragraph [0046]. 


66 


Claims 1 and 13, paragraphs [0026], [0027], [0037], and [0128]. 
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67 


Claims 1 and 13, paragraph [0026]. 


68 


Claims 1 and 13, paragraph [0026]. 


69 


Claims 1 and 13, paragraph [0037]. 


70 


paragraphs [0029] and [0037]. 


71 


paragraphs [0032], [0040], [0128], [0144], and [0150]. 


72 


paragraphs [0058] and [0148]. 


73 


paragraphs [0039], [0144], and [0150]. 


74 


paragraphs [0039], [0144], and [0150]. 


75 


paragraphs [0148], and [0197]. 


76 


Claim 3, the first full paragraph on page 9. 


77 


Claims 1, 4, and 13, paragraph [0028]. 


78 


paragraph [0038]. 


79 


Claim 24, paragraphs [0197] to [0201]. 


80 


Claim 8, paragraph [0032], [0144], and [0150]. 


81 


paragraphs [0058] and [0148]. 


82 


paragraphs [0031], [0144], and [0150]. 


83 


paragraphs [0031] and [0148]. 


84 


paragraph [0197]. 


85 


Claim 31, paragraphs [0094], [0095], and [0129]. 


86 


Claim 4, paragraph [0028]. 



Upon entry of this amendment, claims 53 to 86 will be pending. 



Summary of the Office Action 

1. Applicants' species election of a growth factor in the reply dated April 6, 2006 is 
acknowledged. The election has been treated as an election without traverse. 

2. Claims 1, 13, and 19 are rejected under 35 U.S.C. § 1 12, second paragraph, as 
allegedly indefinite for using the term "optionally". Claim 21 is rejected under 35 U.S.C. § 1 12, 
second paragraph, as allegedly indefinite for using the term "Irgacure 2959". 
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3. Claims 1, 3, 4, 6, 24, and 36 are rejected under 35 U.S.C. § 102(b) as allegedly 
anticipated by Dunn et al., Biotechnol. Prog. 1991, 7, 237-245 (hereinafter "Dunn et al."). 
Claims 1, 4, 24, 25, and 35-38 are rejected under 35 U.S.C. § 102(b) as allegedly anticipated by 
U.S. Patent No. 5,798,1 13 to Dionne et al. (hereinafter "Dionne et al."). Claims 1,4-10, 12-19, 
24-28, 30, and 35-38 are rejected under 35 U.S.C. § 102(e) as allegedly anticipated by U.S. 
Patent Application Publication No. 2003/0077821 to Sah et al. (hereinafter "Sah et al"). Claims 
1, 4-6, 8, 1 1-14, 16, 19, 24-27, and 35-38 are rejected under 35 U.S.C. § 102(e) as allegedly 
anticipated by U.S. Patent No. 6,949,252 to Mizuno et al. (hereinafter "Mizuno et al."). 

4. Claims 1,4-6, 8, 11-14, 16, 19-22,24-27, and 35-38 are rejected under 35 U.S.C. § 
103(a) as allegedly unpatentable over Mizuno et al. in view of U.S. Patent No. 5,550,178 to 
Desai et al. (hereinafter "Desai et al."). Claims 1, 4-19, 24-31, and 35-38 are rejected under 35 
U.S.C. § 103(a) as allegedly unpatentable over Sah et al. in view of Desai et al. 

Election/Restriction 

Newly added claims 63, 77, and 86 are generic to the elected species, namely, a growth 
factor. Thus, if the elected species is found patentable, the Examiner will be obligated to search 
additional species or the generic claim. Furthermore, Applicants respectfully submit that all 
pending claims, i.e., claims 53 to 86, are readable on the elected species because independent 
claims 53, 66, and 79 are generic to claims 63, 77, and 86. 

Rejections under 35 U.S.C. § 112. second paragraph (indefiniteness) 

Claims 1, 13, 19, and 21 are rejected under 35 U.S.C. § 1 12, second paragraph, as 
allegedly indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicants regard as the invention. Specifically, the Examiner alleges that the term 
"optionally" in claims 1, 13, and 19 renders the claims indefinite. The Examiner also asserts that 
the term "Irgacure 2959" in claim 21 is a trade name and the use thereof in a claim constitutes an 
improper use of the trademark or trade name. 

Without conceding the merits of the Examiner's contention, Applicants have canceled 
claims 1 to 52 and added claims 53 to 86. The terms "optionally" and "Irgacure 2959" are not 
recited in any of the newly added claims 53 to 86. Thus, Applicants respectfully submit that the 
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amendments to the claims render the rejections under 35 U.S.C. § 1 12, second paragraph, moot 
and withdrawal thereof is respectfully requested. 

Rejections under 35 U.S.C. $ 102(b) and 35 U.S.C. § 102(e) 

Claims 1, 3, 4, 6, 24, and 36 are rejected under 35 U.S.C. § 102(b) as allegedly 
anticipated by Dunn et al. Specifically, the Examiner alleges that Dunn et al. disclose a method 
of culturing hepatocytes that includes the limitations of Applicants' claimed invention. Claims 
1, 4, 24, 25, and 35-38 are rejected under 35 U.S.C. § 102(b) as allegedly anticipated by Dionne 
et al. Specifically, the Examiner alleges that Dionne et al. disclose a method of making a dual- 
matrix vehicle that includes the limitations of Applicants' claimed invention. Claims 1,4-10, 
12-19, 24-28, 30, and 35-38 are rejected under 35 U.S.C. § 102(e) as allegedly anticipated by 
Sah et al. Specifically, the Examiner alleges that Sah et al. disclose a tissue-engineered cartilage 
construct that includes the limitations of Applicants' claimed invention. Claims 1, 4-6, 8, 1 1-14, 
16, 19, 24-27, and 35-38 are rejected under 35 U.S.C. § 102(e) as allegedly anticipated by 
Mizuno et al. Specifically, the Examiner alleges that Mizuno et al. disclose a method of making 
a dual-matrix vehicle that includes the limitations of Applicants' claimed invention. 

Without conceding the merits of the Examiner's contention, Applicants have canceled 
claims 1 to 52 and added claims 53 to 86. Specifically, claims 53 to 78 are directed to a method 
of producing a multi-layered tissue construct in vivo; and claims 79 to 86 are directed to a multi- 
layered tissue construct fabricated in vivo. Applicants respectfully submit that claims 53 to 86 
are not anticipated by any of the applied references because none of the applied references 
disclose each and every limitation of the claimed invention, as amended. More specifically, the 
applied references fail to disclose a method of producing a multi-layered tissue construct in vivo 
or a multi-layered tissue construct fabricated in vivo. 

Dunn et al. studied long-term in vitro function of adult hepatocytes in a collagen 
sandwich configuration, (see the title of Dunn et al. and the first paragraph in the Introduction 
section). Specifically, the hepatocytes, rat tail tendon collagen, and hepatocytes culture were all 
prepared and analyzed in vitro, (see page 338 of Dunn et al.). Dionne et al. disclose an 
immunoisolatory vehicle comprising a core and a surrounding or peripheral region of matrix or 
membrane. Dionne et al. also disclose the formation of a dual-matrix immunoisolatory vehicle. 
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However, it is important to note that the immunoisolatory vehicle of Dionne et al. is first formed 
outside of the body of a recipient, i.e., in vitro, and then implanted into the recipient's body, (see 
Column 3, lines 48-60, and Examples 13, 16, and 19 of Dionne et al). In other words, the 
immunoisolatory vehicle of Dionne et al. is not formed in vivo. Sah et al. disclose a cartilage 
construct comprising two or more cartilage layers and a method of producing the cartilage 
construct. Sah et al. (paragraph [0070]) specifically teach that the cartilage construct should be 
in such a shape that an orthopedic surgeon can effectively handle it or cut it into the size needed 
and then surgically implant it into a cartilage defect as desired. That is, the cartilage construct of 
Sah et al. is prepared in vitro and then implanted into a patient. Mizuno et al. disclose a multi- 
layered biological structure comprising a cellular support matrix seeded with living cells which 
is also referred to as neo-tissue. Notably, according to Mizuno et al, the cellular support matrix 
seeded with living cells is formed in vitro and then surgically delivered to the targeted site of a 
recipient, (see column 7, lines 13-19; column 12, lines 16-20; column 13, lines 54-59; column 
18, lines 9-11; and column 19, lines 15-21). Furthermore, Mizuno et al. teach that the neo-tissue 
may be maintained in vitro for the use of in vitro screening of cytotoxic compounds (column 21, 
lines 3 1-40). In addition, Mizuno et al. provide examples in which the neo-tissues were formed 
in vitro (Examples 1 and 2). 

As discussed above, the compositions disclosed in the applied references are either 
formed and used completely in vitro or formed in vitro and then surgically implanted to a 
recipient. In contrast, the multi-layered tissue construct claimed in the present invention is 
formed in vivo, i.e., directly in a living body. More specifically, in the claimed invention, as 
amended, the polymerizable mixtures are placed in a tissue space and then crosslinked in situ. 
To further illustrate the present invention, the illustrative Example 3 (pages 64-67) describes in 
detail the in situ formation of a two-layered tissue construct directly on a cartilage tissue defect 
in a human patient. Since none of the applied references disclose a multi-layered constructed 
formed in vivo or a method of producing the same, the applied references do not anticipate the 
claimed invention, as amended. Furthermore, none of the references cited by the Examiner 
would render the presently claimed invention obvious since one skilled in the art would not be 
motivated to provide the claimed tissue constructs in vivo given that the references only teach in 
vitro methods. 
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In view of the claim amendments and the foregoing remarks, Applicants respectfully 
request that the rejections under 35 U.S.C. § 102(b) and 35 U.S.C. § 102(e) be withdrawn. 

Rejections under 35 U.S.C. 103(a) 

Claims 1, 4-6, 8, 1 1-14, 16, 19-22, 24-27, and 35-38 are rejected under 35 U.S.C. § 
103(a) as allegedly unpatentable over Mizuno et al. in view of Desai et al. Specifically, the 
Examiner asserts that one of ordinary skill in the art would have been motivated to include the 
10% w/v poly(ethylene glycol) diacrylate in the method of Mizuno et al. because Desai et al. 
disclose that these chemicals are suitable for polymerizing encapsulated cells. The Examiner 
also contends that one of ordinary skill in the art would have been motivated to use Irgacure 
2959 at a concentration of 0.005% because U.S. Patent Application Publication No. 
2002/0128346 to Domschke et al. (hereinafter "Domschke et al.") discloses that Irgacure 2959 is 
a suitable photoinitiator for hydrogels for implants. Claims 1, 4-19, 24-31, and 35-38 are 
rejected under 35 U.S.C. § 103(a) as allegedly unpatenable over Sah et al. in view of Desai et al. 
Specifically, the Examiner alleges that one of ordinary skill in the art would have been motivated 
to use the photopolymerized polyethylene glycol) diacrylate in the composition of Sah et al. 
because U.S. Patent No. 6,224,893 to Langer et al. (hereinafter "Langer et al.") discloses that this 
is an alternative to forming hydrogels. 

Without conceding the merits of the Examiner's contention, Applicants have canceled 
claims 1 to 52 and added claims 53 to 86. Applicants respectfully submit that claims 53 to 86 are 
not rendered obvious by the references cited in the present Office Action because the cited 
references, solely or in combination, do not teach or suggest the claimed tissue construct and the 
method of producing the same. 

As discussed previously, neither Mizuno et al. nor Sah et al. disclose a method of 
producing a multi-layered tissue construct in vivo or a multi-layered tissue construct fabricated in 
vivo. Furthermore, other applied references fail to cure the defects of the principle references as 
is evident by including those references in rejecting aspects of Applicants' dependent claims. 
More specifically, Desai et al. relate to compositions and methods for encapsulating biologies, 
Domschke et al. is directed to a hydrogel system that incorporates specific sulfonates for cell 
growth stimulation, and Langer et al. is directed to compositions for tissue engineering and drug 
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delivery based on polymeric semi-interpenetrating and interpenetrating polymer network. None 
of Desai et al., Domschke et al., and Langer et al. disclose or suggest the claimed multi-layered 
tissue construct of the present invention, as amended. That is, the principle references spurring 
each of the obviousness rejections, i.e. Mizuno et al. and Sah et al, do not disclose or suggest the 
claimed limitations of the present invention, as amended, and other applied references, namely, 
Desai et al., Domschke et al., and Langer et al., are further removed from the claimed multi- 
layered tissue construct and method, as amended. 

Applicants therefore respectfully submit that the §103 rejections over the principle 
references and further in view of other applied references fail because these references, whether 
used solely or in combination, do not teach or suggest the claimed limitations of the present 
invention, as amended. 

The §103 rejections also fail because there is no motivation in the applied references 
which suggest modifying the disclosed methods or compositions to include Applicants' claimed 
multi-layered tissue construct fabricated in vivo. Thus, there is no motivation provided in the 
applied references, or otherwise of record, to make modifications to arrive at the claimed 
invention, as amended. "The mere fact that the prior art may be modified in the manner 
suggested by the Examiner does not make the modification obvious unless the prior art suggested 
the desirability of the modification." In re Vaeck, 947 F.2d, 488, 493, 20 USPQ 2d. 1438, 1442 
(Fed.Cir. 1991). 

The rejections under 35 U.S.C. § 103 have been obviated; therefore reconsideration and 
withdrawal thereof is respectfully requested. 

In view of the foregoing, it is believed that each ground of rejections set forth in the 
Office Action has been overcome. Thus, favorable reconsideration and allowance is respectfully 
solicited. 
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Conclusions 

As all remaining issues have been addressed in this paper, Applicants respectfully urge 
that a Notice of Allowance is in order. 

Except for issues payable under 37 C.F.R. 1.18, the Commissioner is hereby authorized 
by this paper to charge any additional fees during the entire pendency of this application 
including fees due under 37 C.F.R. 1.16 and 1.17 which may be required, including any required 
extension of time fees, or credit any overpayment to Deposit Account 50-0310. This paragraph 
is intended to be a constructive petition for extension of time in accordance with 37 C.F.R. 
1.136(a)(3). 

Should the Examiner have any remaining questions, she is invited to telephone the 
undersigned. 



Dated: November 29, 2006 Respectfully submitted, 



COOLEY GODWARD KRONISH LLP 



Cooley Godward Kronish LLP 




ATTN: Patent Group 
The Bowen Building 



By: 



Yong Lu 

Reg. No. 56,038 



875 15th Street NW, Suite 800 
Washington, DC 20005-2221 



Tel: (202) 842-7801 or 
(703) 456-8000 



Fax: (202) 842-7899 



44350 v4/DC 



